Targeting cancer cells using PLGA nanoparticles surface modified with monoclonal antibody.
Targeting drugs to their sites of action is still a major challenge in pharmaceutical research. In this study, polylactic-co-glycolic acid (PLGA) immuno-nanoparticles were prepared for targeting invasive epithelial breast tumour cells. Monoclonal antibody (mAb) was used as a homing ligand and was attached to the nanoparticle surface either covalently or non-covalently. The presence of mAb on the nanoparticle surface, its stability and recognition properties were tested. Protein assay, surface plasmon resonance, flow cytometry and fluorescence-immunostaining confirmed the presence of mAb on nanoparticles in both cases. However, a binding assay using cell lysate revealed that the recognition properties were preserved only for nanoparticles with adsorbed mAb. These nanoparticles were more likely to be bound to the targeted cells than non-coated nanoparticles. Both types of nanoparticles entered the target MCF-10A neoT cells in mono-culture. In co-culture of MCF-10A neoT and Caco-2 cells immuno-nanoparticles were localized solely to MCF-10A neoT cells, whereas non-coated nanoparticles were distributed randomly. Immuno-nanoparticles entered only MCF-10A neoT cells, while non-coated nanoparticles were taken up by both cell types, indicating specific targeting of the immuno-nanoparticles. In conclusion, we demonstrate a method by which mAbs can be bound to nanoparticles without detriment to their targeting ability. Furthermore, the results show the effectiveness of the new carrier system for targeted delivery of small or large active substances into cells or tissues of interest.